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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OFDM 
transmission/reception circuit that can increase the 
transmission capacity of information without decreasing 
code error rate characteristics when a plurality of 
frequency channels are not used. 

SOLUTION: This OFDM transmission/reception circuit 
includes a fast modulation means 1 1 that inputs a signal 
with a bit rate corresponding to the bandwidth of the 
plurality of frequency channels for modulating, a plural 
channel collective inverse Fourier transform means !4B 
that allows a modulation signal outputted from the fast 
modulation means 11 to be collec tively subjected to 
inverse Fourier transform for each number being equal 
to the number of sub carriers contained in the plurality 
of frequency channels, and a plural channel collective 
transmission means 17 that inputs the OFMD signal 
outputted by the plural channel collective inverse 
Fourier transform means 14B, and simultaneously uses 
the plurality of frequency channels that are adjacent to 
one another for transmitting. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A high-speed modulation means to input the signal of the bit rate equivalent to the 
bandwidth of two or more frequency channels, and to become irregular in the OFDM transceiver 
circuit which transmits an OFDM signal, The multiple channel package inverse Fourier transform 
means which carries out the inverse Fourier transform of the modulating signal outputted from 
said high-speed modulation means collectively for every number equal to the number of 
subcarriers contained in two or more frequency channels, The OFDM transceiver circuit 
characterized by establishing a multiple channel package transmitting means to transmit to 
coincidence using two or more frequency channels which input the OFDM signal which said 
multiple channel package inverse Fourier transform means outputs, and adjoin mutually. 
[Claim 2] A high-speed modulation means to input the signal of the bit rate equivalent to the 
bandwidth of two or more frequency channels, and to become irregular in the OFDM transceiver 
circuit which transmits an OFDM signal, A signal separation means to divide into the signal of the 
1st channel, and the signal of the 2nd channel the modulating signal outputted from said high- 
speed modulation means, The 1st inverse Fourier transform means which carries out the inverse 
Fourier transform of said signal of the 1 st channel for every number equal to the number of 
subcarriers contained in one frequency channel, The 2nd inverse Fourier transform means which 
carries out the inverse Fourier transform of said signal of the 2nd channel for every number 
equal to the number of subcarriers contained in one frequency channel, A signal multiplex means 
to multiplex the signal which said 1 stinverse Fourier transform means outputs, and the signal 
which said 2nd inverse Fourier transform means outputs on a frequency shaft, The OFDM 
transceiver circuit characterized by establishing a multiple channel package transmitting means 
to transmit to coincidence using two or more frequency channels which input the OFDM signal 
which said signal multiplex means outputs, and adjoin mutually. 

[Claim 3] A multiple channel package receiving means to receive an OFDM signal to coincidence 
about two or more frequency channels which adjoin mutually in the OFDM transceiver circuit 
which receives an OFDM signal, The multiple channel package Fourier transform means which 
carries out the Fourier transform of the OFDM signal which said multiple channel package 
receiving means received collectively for every number equal to the number of subcarriers 
contained in two or more frequency channels, The OFDM transceiver circuit characterized by 
establishing a high-speed recovery means to restore to the signal which said multiple channel 
package Fourier transform means outputs with the bit rate equivalent to the bandwidth of two or 
more frequency channels. 

[Claim 4] A multiple channel package receiving means to receive an OFDM signal to coincidence 
about two or more frequency channels which adjoin mutually in the OFDM transceiver circuit, 
which receives an OFDM signal, A signal separation means to divide into the signal of the 1st 
channel, and the signal of the 2nd channel the OFDM signal which said multiple channel package 
receiving means received, The 1st Fourier transform means which carries out the Fourier 
transform of said signal of the 1st channel for every number equal to the number of subcarriers 
contained in one frequency channel, The 2nd Fourier transform means which carries out the 
Fourier transform of said signal of the 2nd channel for every number equal to the number of 
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subcarriers contained in one frequency channel, A signal multiplex means to multiplex the signal 
which said 1st Fourier transform means outputs,' and the signal which said 2nd Fourier transform 
means outputs, The OFDM transceiver circuit characterized by establishing a high-speed 
recovery means to restore to the signal which said signal multiplex means outputs with the bit 
rate equivalent to the bandwidth of two or more frequency channels. 

[Claim 5] The signal by which the Fourier transform was carried out is inputted in the OFDM 
transceiver circuit of claim 3 or claim 4. A multiple channel package phase rotation detection 
means to detect the phase rotation resulting from the phase noise and residual carrier frequency 
error which are included common to two or more frequency channels from the signal, The OFDM 
transceiver circuit characterized by establishing further a phase correction means to amend the 
phase error of the signal by which the Fourier transform was carried out, according to the phase 
rotation which said multiple channel package phase rotation detection means detected. 
[Claim 6] An error correcting code-ized means to input the signal of the bit rate equivalent to 
the bandwidth of two or more frequency channels in the OFDM transceiver circuit of claim 1 or 
claim 2, and to perform error correcting code-ization, For every number of bits contained in the 
OFDM symbol of the number corresponding to the number of the frequency channels used for 
coincidence The OFDM transceiver circuit characterized by having established further a multiple 
channel package interleave means to replace the order of a data list, and connecting the output 
of said multiple channel package interleave means to the input of said high-speed modulation 
means. 

[Claim 7] The OFDM transceiver circuit characterized by to establish further a multiple-channel 
package day interleave means included in the OFDM symbol of the number corresponding to the 
number of the frequency channels which input the signal which said high-speed recovery means 
outputs in the OFDM transceiver circuit of claim 3 or claim 4 , and use for coincidence replace 
the order of a data list for every number of bits , and an error correction decode means perform 
error correction decode processing to the signal which said multiple-channel package day 
interleave means outputs . 

[Claim 8] In the OFDM transceiver circuit which transmits an OFDM signal, the signal of the bit 
rate equivalent to the bandwidth of two or more frequency channels is inputted. A signal 
separation means to separate into the signal of the 1st channel of a bit rate and the signal of the 
2nd channel equivalent to the bandwidth of one frequency channel, The 1st OFDM signal 
generation means which generates the RF OFDM signal of the 1 st frequency channel from said 
signal of the 1st channel, The 2nd OFDM signal generation means which generates the RF OFDM 
signal of the 2nd frequency channel from said signal of the 2nd channel, The OFDM transceiver 
circuit characterized by establishing a high frequency signal composition means to compound the 
high frequency OFDM signal of said 1st frequency channel, and the high frequency OFDM signal - 
of the 2nd frequency channel, and the transmitting antenna means connected to the output of 
said high frequency signal composition means. 

[Claim 9] An error correcting code-ized means to input the signal of the bit rate equivalent to 
the bandwidth of two or more frequency channels in the OFDM transceiver circuit of claim 8, 
and to perform error correcting code-ization, For every number of bits contained in the OFDM 
symbol of the number corresponding to the number of the frequency channels used for 
coincidence The OFDM transceiver circuit characterized by having established further a multiple 
channel package interleave means to replace the order of a data list, and connecting the output 
of said multiple channel package interleave means to the input of said signal separation means. 
[Claim 10] In the OFDM transceiver circuit which receives an OFDM signal A receiving-antenna 
means, The 1st OFDM signal receiving means which reproduces the received data which inputted 
the high frequency signal which said receiving-antenna means received, and were transmitted by 
the 1st frequency channel, The 2nd OFDM signal receiving means which reproduces the received 
data which inputted the high frequency signal which said receiving-antenna means received, and 
were transmitted by the 2nd frequency channel, A signal composition means to generate the 
signal of the bit rate which compounds the received data of said 1st OFDM signal receiving 
means, and the received data of the 2nd OFDM signal receiving means, and is equivalent to the 
bandwidth of two or more frequency channels, A multiple channel package day interleave means 
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included in the OFDM symbol of the number corresponding to the number of the frequency 
channels which input the signal which said signal composition means outputs, and are used for 
coincidence to replace the order of a data list for every number of bits, The OFDM transceiver 
circuit characterized by establishing an error correction decode means to perform error 
correction decode processing to the signal which said multiple channel package day interleave 
means outputs. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the OFDM transceiver circuit used when two or 
more frequency channels can be used especially for coincidence about an OFDM (Orthogonal 
Frequency Division Multiplexing) transceiver circuit 
[0002] 

[Description of the Prior Art] The transmitter-receiver which constitutes OFDM communication 
system consists of the former like drawing 15 . That is, the transmitting section was equipped 
with the modulation circuit, the inverse Fourier transform circuit, and the sending circuit, and the 
receive section has the receiving circuit, the fourier conversion circuit, and the demodulator 
circuit. 

[0003] In the transmitting section, a modulation circuit modulates the inputted data, an inverse 
Fourier transform circuit performs the inverse Fourier transform of those data, after distributing 
the data modulated in the modulation circuit to the point of the subcarrier of a large number 
from which a frequency differs mutually which is alike, respectively and corresponds, it 
multiplexes many subcarriers on a time-axis about the result of an inverse Fourier transform 
further, and generates an OFDM signal. Moreover, the modulating signal of two or more 
subcarriers which adjoin mutually becomes the relation of the rectangular cross which does not 
produce interference mutually on a frequency shaft by the inverse Fourier transform. A sending 
circuit inputs the OFDM signal outputted from an inverse Fourier transform circuit and performs 
magnification of frequency conversion or a signal. The signal which a sending circuit outputs is 
emitted as an electric wave from a transmitting antenna. 

[0004] In a receive section, a receiving circuit inputs the OFDM signal received with the 
receiving antenna, and performs magnification and frequency conversion of a signal. The Fourier 
transform of the OFDM signal outputted is inputted and carried out to the fourier conversion 
circuit from a receiving circuit. Namely, the signal component of the subcarrier of a large number 
by which multiplex is carried out to the OFDM signal with the Fourier transform is separated for 
every frequency. A demodulator circuit restores to the signal component of each subcarrier 
outputted from the fourier conversion circuit, respectively. 

[0005] In such a conventional OFDM transceiver circuit, an OFDM signal which occupies only the 
single frequency channel assigned beforehand is generated. And the transmitting section 
transmits an OFDM signal using a single frequency channel, and a receive section recovers data 
from the OFDM signal received by the single frequency channel. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, how to increase the number of multiple 
values of a modulating signal, and increase the amount of information per one symbol as a means 
for increasing informational transmission capacity (bit rate), when using OFDM communication 
system, and the approach of shortening symbol length and increasing the number of symbols 
which can be transmitted to per unit time amount can be considered. 

[0007] However, since the distance between each signal point mapped on a phase flat surface 
will become small if the number of multiple values of a modulating signal is increased, it is not 
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avoided that become easy to be influenced of thermal noise or a phase noise, and a digital error 
rate property deteriorates. Moreover, if symbol length is shortened, since the ratio of the time 
delay of the delay wave to symbol length will become large, the effect to the symbol of 
consecutiveness of a delay wave becomes large, and a digital error rate property deteriorates. 
[0008] This invention aims at offering the OFDM transceiver circuit which can increase 
informational transmission capacity, without degrading a digital error rate property, when two or 
more frequency channels are vacant. 
[0009] 

[Means for Solving the Problem] In the OFDM transceiver circuit where the OFDM transceiver 
circuit of claim 1 transmits an OFDM signal A high-speed modulation means to input the signal 
of the bit rate equivalent to the bandwidth of two or more frequency channels, and to become 
irregular, The multiple channel package inverse Fourier transform means which carries out the 
inverse Fourier transform of the modulating signal outputted from said high-speed modulation 
means collectively for every number equal to the number of subcarriers contained in two or 
more frequency channels, The OFDM signal which said multiple channel package inverse Fourier 
transform means outputs is inputted, and it is characterized by establishing a multiple channel 
package transmitting means to transmit to coincidence using two or more frequency channels 
which adjoin mutually. 

[0010] In claim 1, since an OFDM signal is generated to coincidence using the subcarrier of two 
or more frequency channels which adjoin mutually, the high-speed data according to the 
information-transmission capacity of two or more frequency channels to be used can be 
transmitted as an OFDM signal. For example, when two adjoining frequency channels are vacant, 
twice [ usual ] as many information-transmission capacity as this can be realized to coincidence 
using those frequency channels. 

[0011] In the OFDM transceiver circuit where the OFDM transceiver circuit of claim 2 transmits 
an OFDM signal A high-speed modulation means to input the signal of the bit rate equivalent to 
the bandwidth of two or more frequency channels, and to become irregular, A signal separation 
means to divide into the signal -of the 1st channel, and the signal of the 2nd channel the 
modulating signal outputted from said high-speed modulation means, The 1st inverse Fourier 
transform means which carries out the inverse Fourier transform of said signal of the 1st 
channel for every number equal to the number of subcarriers contained in one frequency 
channel, The 2nd inverse Fourier t ransf orm means which carries out the inverse Fourier 
transform of said signal of the 2nd channel for every number equal to the number of subcarriers 
contained in one frequency channel, A signal multiplex means to multiplex the signal which said 
1st inverse Fourier transform means outputs, and the signal which said 2nd inverse Fourier 
transform means outputs on a frequency shaft, The OFDM signal which said signal multiplex 
means outputs is inputted, and it is characterized by establishing a multiple channel package 
transmitting means to transmit to coincidence using two or more frequency channels which 
adjoin mutually. 

[0012] In claim 2, since an OFDM signal is generated to coincidence using the subcarrier of two 
or more frequency channels which adjoin mutually like claim 1, the high-speed data according to 
the information-transmission capacity of two or more frequency channels to be used can be 
transmitted as an OFDM signal. In the OFDM transceiver circuit where the OFDM transceiver 
circuit of claim 3 receives an OFDM signal A multiple channel package receiving means to 
receive an OFDM signal to coincidence about two or more frequency channels which adjoin 
mutually, The multiple channel package Fourier transform means which carries out the Fourier 
transform of the OFDM signal which said multiple channel package receiving means received 
collectively for every number equal to the number of subcarriers contained in two or more 
frequency channels, It is characterized by establishing a high-speed recovery means to restore 
to the signal which said multiple channel package Fourier transform means outputs with the bit 
rate equivalent to the bandwidth of two or more frequency channels. 

[0013] In claim 3, the equipment which receives the OFDM signal transmitted from the OFDM 
transceiver circuit of claim 1 or claim 2 is assumed. That is, the OFDM signal received by 
coincidence by two or more frequency channels which adjoin mutually is inputted, and it can 
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restore to the received data of a multiple channel collectively. In the OFDM transceiver circuit 
where the OFDM transceiver circuit of claim 4 receives an OFDM signal A multiple channel 
package receiving means to receive an OFDM signal to coincidence about two or more frequency 
channels which adjoin mutually, A signal separation means to divide into the signal of the 1st 
channel, and the signal of the 2nd channel the OFDM signal which said multiple channel package 
receiving means received, The 1st Fourier transform means which carries out the Fourier 
transform of said signal of the 1st channel for every number equal to the number of subcarriers 
contained in one frequency channel, The 2nd Fourier transform means which carries out the 
Fourier transform of said signal of the 2nd channel for every number equal to the number of 
subcarriers contained in one frequency channel, A signal multiplex means to multiplex the signal 
which said 1st Fourier transform means outputs, and the signal which said 2nd Fourier transform 
means outputs, It is characterized by establishing a high-speed recovery means to restore to 
the signal which said signal multiplex means outputs with the bit rate equivalent to the bandwidth 
of two or more frequency channels. 

[0014] In claim 4, the equipment which receives the OFDM signal transmitted from the OFDM 
transceiver circuit of claim 1 or claim 2 is assumed. That is, the OFDM signal received by 
coincidence by two or more frequency channels which adjoin mutually is inputted, and it can 
restore to the received data of a multiple channel collectively. Claim 5 is set in the OFDM 
transceiver circuit of claim 3 or claim 4. A multiple channel package phase rotation detection 
means to detect the phase rotation resulting from the phase noise and residual carrier frequency 
error which input the signal by which the Fourier transform was carried out and are included 
common to two or more frequency channels from the signal, It is characterized by establishing 
further a phase correction means to amend the phase error of the signal by which the Fourier 
transform was carried out, according to the phase rotation which said multiple channel package 
phase rotation detection means detected. 

[0015] In claim 5, the case where the OFDM signal transmitted from the OFDM transceiver 
circuit of claim 1 or claim 2 is received is assumed. In OFDM communication system, a phase 
noise and a residual carrier frequency error give phase rotation equal to all the subcarrier signals 
included in 10FDM symbol. Moreover, in the OFDM transceiver circuit of claim 1 and claim 2, 
since it bundles up about the signal of the multiple channel used for coincidence and frequency 
conversion and synchronous processing are performed, the phase rotation of the signal which 
appears in a receiving side accordi ng to a phase noise and a residual carrier frequency error 
becomes equal about all of the multiple channel to be used. 

[0016] In claim 5, a multiple channel package phase rotation detection means can presume a 
phase rotation using the signal of a multiple channel. By using the signal of a multiple channel, a 
noise component is oppressed and presumed precision is improved. Claim 6 is set in the OFDM 
transceiver circuit of claim 1 or claim 2. An error correcting codeHzed means to input the signal 
of the bit rate equivalent to the bandwidth of two or more frequency channels, and to perform 
error correcting codeHzation, For every number of bits contained in the OFDM symbol of the 
number corresponding to the number of the frequency channels used for coincidence It is 
characterized by having established further a multiple channel package interleave means to 
replace the order of a data list, and connecting the output of said multiple channel package 
interleave means to the input of said high-speed modulation means. 

[0017] When signal power falls over two or more subcarriers by frequency selective phasing, a 
recovery signal train serves as an burst error. Convolutional code-ization is performed by the 
transmitting side by IEEE802.11a specification. Moreover, in a receiving side, it is common that 
the error correction by Viterbi decoding is performed. When adopting Viterbi decoding, such high 
error correction effectiveness is acquired that the random nature of an error is high. 
[0018] Then, by replacing the order of a data list so that the order of a data list may be replaced 
by the transmitting side (interleave) and it may return in a receiving side (day interleave), an 
burst error can be distributed and the random nature of an error can be raised. In claim 6, in 
order to replace the order of a data list for every number of bits of the OFDM symbol 
transmitted by the multiple channel used for coincidence, it can cross to the range larger than 
before, an error can be distributed, and the higher error correction effectiveness is acquired. 
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[0019] Claim 7 inputs the signal which said high-speed recovery means outputs in the OFDM 
transceiver circuit of claim 3 or claim 4 t and is characterized by to establish further a multiple- 
channel package day interleave means included in the OFDM symbol of the number 
corresponding to the number of the frequency channels used for coincidence replace the order 
of a data list for every number of bits, and an error correction decode means perform error 
correction decode processing to the signal which said multiple-channel package day interleave 
means outputs. 

[0020] In claim 7, the case where the OFDM signal transmitted from the OFDM transceiver 
circuit of claim 6 is received is assumed. That is, the multiple channel package day interleave 
means of claim 7 can return the sequence of the data rearranged by the multiple channel 
package interleave means of claim 6. In the OFDM transceiver circuit where the OFDM 
transceiver circuit of claim 8 transmits an OFDM signal The signal of the bit rate equivalent to 
the bandwidth of two or more frequency channels is inputted. A signal separation means to 
separate into the signal of the 1st channel of a bit rate and the signal of the 2nd channel 
equivalent to the bandwidth of one frequency channel, The 1st OFDM signal generation means 
which generates the RF OFDM signal of the 1st frequency channel from said signal of the 1st 
channel, The 2nd OFDM signal generation means which generates the RF OFDM signal of the 
2nd frequency channel from said signal of the 2nd channel, It is characterized by establishing a 
high frequency signal composition means to compound the high frequency OFDM signal of said 
1st frequency channel, and the high frequency OFDM signal of the 2nd frequency channel, and 
the transmitting antenna means connected to the output of said high frequency signal 
composition means. 

[0021] In claim 8, since an OFDM signal is generated to coincidence using the subcarrier of two 
or more frequency channels, it can transmit by the radio signal by making the high-speed data 
according to the information-transmission capacity of two or more frequency channels to be 
used into an OFDM signal. For example, when two adjoining frequency channels are vacant, twice 
[ usual ] as many information-transmission capacity as this can be realized to coincidence using 
those frequency channels. 

[0022] About two or more frequency channels used by claim 8, the channel which adjoins 
mutually may be used and the channel which the frequency left may be used. An error correcting 
code-ized means for claim 9 to input the signal of the bit rate equivalent to the bandwidth of two 
or more frequency channels in the OFD M ^transceiver circuit of claim 8, and to perform error 
correcting code-ization, For every number of bits contained in the OFDM symbol of the number 
corresponding to the number of the frequency channels used for coincidence It is characterized 
by having established further a multiple channel package interleave means to replace the order 
of a data list, and connecting the output of said multiple channel package interleave means to 
the input of said signal separation means. 

[0023] In claim 9, in order to replace the order of a data list for every number of bits of the 
OFDM symbol transmitted like claim 6 by the multiple channel used for coincidence, it can cross 
to the range larger than before, an error can be distributed, and the higher error correction 
effectiveness is acquired. In the OFDM transceiver circuit where claim 10 receives an OFDM 
signal The RF signal which the receiving-antenna means and said receiving-antenna means 
received is inputted. The 1st OFDM signal receiving means which reproduces the received data 
transmitted by the 1st frequency channel, The 2nd OFDM signal receiving means which 
reproduces the received data which inputted the high frequency signal which said receiving- 
antenna means received, and were transmitted by the 2nd frequency channel, A signal 
composition means to generate the signal of the bit rate which compounds the received data of 
said 1st OFDM signal receiving means, and the received data of the 2nd OFDM signal receiving 
means, and is equivalent to the bandwidth of two or more frequency channels, A multiple channel 
package day interleave means included in the OFDM symbol of the number corresponding to the 
number of the frequency channels which input the signal which said signal composition means 
outputs, and are used for coincidence to replace the order of a data list for every number of bits, 
It is characterized by establishing an error correction decode means to perform error correction 
decode processing to the signal which said multiple channel package day interleave means 
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outputs. 

[0024] In claim 10, the equipment which receives the OFDM signal transmitted from the OFDM 
transceiver circuit of claim 9 is assumed. That is, the OFDM signal received by coincidence with 
the receiving antenna is separated for every frequency channel, and the transmitted data are 
restored by compounding, after restoring to the OFDM signal of each frequency channel. 
Moreover, the multiple channel package day interleave means of claim 10 can return the 
sequence of the data rearranged by the multiple channel package interleave means of claim 9. 
[0025] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The gestalt of one operation of the 
OFDM transceiver circuit of this invention is explained with reference to drawing 1 and drawing 
2 . This gestalt is equivalent to claim 1 and claim 3. Drawing 1 is the block diagram showing the 
configuration of the OFDM sending circuit of this gestalt Drawing 2 is the block diagram showing 
the configuration of the OFDM receiving circuit of this gestalt. 

[0026] With this gestalt, the high-speed modulation means of claim 1, a multiple channel package 
inverse Fourier transform means, and a multiple channel package transmitting means correspond 
to the high-speed modulation circuit 11, multiple channel package inverse Fourier transform 
circuit 14B, and the multiple channel package sending circuit 17, respectively. Moreover, the 
multiple channel package receiving means, the multiple channel package Fourier transform 
means, and the high-speed recovery means of claim 3 correspond to the multiple channel 
package receiving circuit 22, multiple channel package fourier conversion circuit 25B, and the 
high-speed demodulator circuit 28, respectively. 

[0027] In addition, although the OFDM sending circuit and OFDM receiving circuit which were 
constituted supposing the case where it radiocommunicates to coincidence in drawing 1 and 
drawing 2 using two frequency channels are shown, it is also possible to radiocommunicate using 
three or more frequency channels. If drawing 1 is referred to, this OFDM sending circuit is 
equipped with high-speed modulation circuit 11, serial-parallel-converter 12, and signal insertion 
circuit 13(1)13(2) multiple-channel package inverse Fourier transform circuit 14B, the serdes 16, 
the multiple channel package sending circuit 17, and the antenna 18. 

[0028] A signal is inputted with a data rate twice the rate of in the case of transmitting the 
signal S1 inputted into the high-speed modulation circuit 1 1 using a single frequency channel. 
For example, when the signal -of the data rate of 54 Mbit/s can be transmitted by one frequency 
channel, the signal of twice as ma ny 10 8- Mbit/s as this is inputted as S1. The high-speed 
modulation circuit 11 becomes irregular at the rate corresponding to the data rate of a signal S1. 
What is necessary is just to use a 64 value QAM modulation as a modulation technique, for 
example. One modulated signal S2 is acquired by the output of the high-speed modulation circuit 
11. This signal S2 is inputted into a serial-parallel converter 12. 

[0029] A serial-parallel converter 12 changes one serial signal S2 into the parallel signal of a 
network (2andM). For example, a serial-parallel converter 12 can be constituted using a shift 
register. Moreover, the parallel signal of the network (2andM) which a serial-parallel converter 12 
outputs is classified into M parallel signals S3 (1) and 2 sets of S3 (2). The value of M is 
equivalent to the number of the subcarriers assigned to the OFDM signal of one frequency 
channel. For example, 52 can be used as a value of M. 

[0030] Two signal insertion circuits 13 add K zero signals (power is zero) to M parallel signals S3 
inputted, respectively (insertion). Parallel-signal S4 of N network appears in the output of each 
signal insertion circuit 13. For example, 64 can be used as a value of N. Parallel-signal S4 of 2 
sets of N networks is inputted into multiple channel package inverse Fourier transform circuit 
14B. As for multiple channel package inverse Fourier transform circuit 14B, the point size on a 
frequency shaft carries out inverse Fourier transform processing of (2 and N). 
[0031] Here, N is the point size (the number of subcarriers) assigned to the bandwidth of a single 
frequency channel. Namely, multiple channel package inverse Fourier transform circuit 14B 
bundles up the inverse Fourier transform equivalent to the bandwidth of two adjoining frequency 
channels, and performs.it. A serdes 16 changes into one serial signal S7 the parallel signal S5 of 
the network (2 and N) which multiple channel package inverse Fourier transform circuit 14B 
outputs. For example, a serdes 16 can be constituted using a shift register. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/07/04 



JP,2002-064459,A [DETAILED DESCRIPTION] 



6/12 s<—is 



[0032] The OFDM signal S7 which a serdes 16 outputs becomes the frequency spectrum which 
occupies two frequency channels which adjoin mutually, as shown in drawing 12 . That is, the 
signal of two frequency channels is multiplexed. 

[0033] The multiple channel package sending circuit 17 processes frequency conversion etc. to 
the OFDM signal S7 with which the signal of two frequency channels was multiplexed, for 
example, generates a RF signal with a frequency of about 5GHz. This RF signal is transmitted as 
an electric wave from an antenna 18. That is, it is collectively transmitted by OFDM signal like 
drawing 12 which occupies two frequency channels. 

[0034] Information-transmission capacity doubles by using two frequency channels for 
coincidence. That is, the data of a twice [ usual ] as many bit rate as this can be inputted, and it 
can transmit The signal which the OFDM sending circuit of drawing 1 transmitted is receivable 
using the OFDM receiving circuit of drawing 2 . 

[0035] If drawing 2 is referred to, this OFDM receiving circuit is equipped with an antenna 21, the 
multiple channel package receiving circuit 22, a serial-parallel converter 23, multiple channel 
package fourier conversion circuit 25B, the signal selection circuitry 26 (1), 26 (2), the serdes 27, 
and the high-speed demodulator circuit 28. The signal received with the antenna 21 is inputted 
into the multiple channel package receiving circuit 22. The signal of two frequency channels 
which adjoin mutually is received collectively, and the multiple channel package receiving circuit 
22 performs predetermined reception. One OFDM signal S11 with which the signal of two 
frequency channels was multiplexed is acquired by the output of the multiple channel package 
receiving circuit 22. 

[0036] A serial-parallel converter 23 carries out serial-parallel conversion of the OFDM signal 

51 1 which is a serial signal, and generates the parallel signal S12 of a network (2 and N). The 
point size on a frequency shaft performs the Fourier transform of (2 and N) for the parallel signal 

512 including the OFDM signal with which multiple channel package fourier conversion circuit 
25B was transmitted by two frequency channels. The result of the Fourier transform is classified 
for every frequency channel, and is outputted from multiple channel package fourier conversion 
circuit 25B. That is, the signal component transmitted by one frequency channel is outputted as 
a signal S14 of N network (1), and the signal component transmitted by another frequency 
channel is outputted as a signal S14 of N network (2). 

[0037] The signal selection circuitry 26 (1) extracts only the component of an effective 
subcarrier out of the signal S14 of N network (1), and outputs it as M signals S15 (1). Similarly, 
the signal selection circuitry 26 (2) extracts only the component of an effective subcarrier out of 
the signal S14 of N network (2), and outputs it as M signals S15 (2). A serdes 27 inputs the 
signal S15 of two frequency channels (1), and S15 (2), carries out juxtaposition-serial conversion, 
and generates the signal S16 of the high speed of one line. 

[0038] A signal S16 is inputted into the high-speed demodulator circuit 28, and it restores to it 
at the rate according to a bit rate. That is, the data transmitted to coincidence from the OFDM 
sending circuit of drawing 1 using two or more frequency channels can be restored. 
(Gestalt of the 2nd operation) The gestalt of another operation of the OFDM transceiver circuit 
of this invention is explained with reference to drawing 3 and drawing 4 . This gestalt 
corresponds to claim 2 and claim 4. 

[0039] Drawing 3 is the block diagram showing the configuration of the OFDM sending circuit of 
this gestalt. Drawing 4 is the block diagram showing the configuration of the OFDM receiving 
circuit of this gestalt. This gestalt is the modification of the gestalt of the 1st operation. In 
drawing 3 and drawing 4 , the gestalt of the 1st operation and a corresponding element attach 
the same sign, and are shown. The following explanation is omitted about the same part as the 
gestalt of the 1 st operation. 

[0040] With this gestalt, the high-speed modulation means of claim 2, a signal separation means, 
the 1st inverse Fourier transform means, the 2nd inverse Fourier transform means, a signal 
multiplex means, and a multiple channel package transmitting means correspond to the high- 
speed modulation circuit 11, a serial-parallel converter 12, the inverse Fourier transform circuit 
14 (1), the inverse Fourier transform circuit 14 (2), the frequency multiplex circuit 15, and the 
multiple channel package sending circuit 17, respectively. 
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[0041] Moreover, the multiple channel package receiving means of claim 4, a signal separation 
means, the 1st Fourier transform means, the 2nd Fourier transform means, a signal multiplex 
means, and a high-speed recovery means correspond to the multiple channel package receiving 
circuit 22, a branch circuit 24, the fourier conversion circuit 25 (1), the fourier conversion circuit 
25 (2), a serdes 27, and the high-speed demodulator circuit 28, respectively. If drawing 3 is 
referred to, this OFDM sending circuit is equipped with the high-speed modulation circuit 11, a 
serial-parallel converter 12, the signal insertion circuit 13 (1), 13 (2), the inverse Fourier 
transform circuit 14 (1), 14 (2), the frequency multiplex circuit 15, the serdes 16, the multiple 
channel package sending circuit 17, and the antenna 18. 

[0042] Two inverse Fourier transform circuits 14 of drawing 3 (1), 14 (2), and the frequency 
multiplex circuit 15 achieve a function equivalent to multiple channel package inverse Fourier 
transform circuit 14B of drawing 1 . The inverse Fourier transform circuit 14 (1) and 14 (2) carry 
out the inverse Fourier transform of N point on a frequency shaft, respectively. That is, the 
inverse Fourier transform circuit 14 (1) and 14 (2) perform conversion about the subcarrier 
contained in one frequency channel, respectively. 

[0043] The frequency multiplex circuit 15 multiplexes two inverse Fourier transform circuits 14 
(1) and the conversion result of 14 (2). Specifically, the signal S5 of two frequency channels (1) 
and S5 (2) are multiplexed by inverse Fourier transform processing. Therefore, the result by 
which the inverse Fourier transform was carried out about all the subcarriers contained in two 
adjoining frequency channels is outputted to a serdes 16. 

[0044] The signal S6 which the frequency multiplex circuit 15 outputs is changed into a serial 
signal in a serdes 16, is changed into a RF signal in the multiple channel package sending circuit 
17, and is transmitted from an antenna 18. Therefore, the OFDM sending circuit of drawing 3 will 
transmit the OFDM signal of frequency spectrum like drawing 12 which occupies collectively two 
frequency channels which adjoin like the OFDM sending circuit of drawing 1 . 
[0045] On the other hand, if drawing 4 is referred to, this OFDM receiving circuit is equipped 
with the multiple channel package receiving circuit 22, a serial— parallel converter 23, a branch 
circuit 24, the fourier conversion circuit 25 (1), 25 (2), the signal selection circuitry 26 (1), 26 (2), 
the serdes 27, and the high-speed demodulator circuit 28. The branch circuit 24 of drawing 4 and 
two fourier conversion circuits 25 (1), and 25 (2) achieve a function equivalent to multiple 
channel package fourier conversion circuit 25B in drawing 2 . Namely, a branch circuit 24 
classifies the parallel signal of the, netw ork (2 and N) which a serial-parallel converter 23 outputs 
for every frequency channel to which each belongs. By performing the Fourier transform, the 
function of a branch circuit 24 is realizable. 

[0046] Therefore, the signal component which belongs to the 1st frequency channel between two 
frequency channels used for coincidence appears as a parallel signal S13 of N network (1), and 
the signal component belonging to the 2nd frequency channel appears as a parallel signal S13 of 
N network (2). Moreover, the fourier conversion circuit 25 (1) performs the Fourier transform of 
N point to the parallel signal S13 of the 1st frequency channel (1). Similarly, the fourier 
conversion circuit 25 (2) performs the Fourier transform of N point to the parallel signal S13 of 
the 2nd frequency channel (2). 

[0047] M signals which are equivalent to the effective number of subcarriers among the parallel 
signals of N network which the fourier conversion circuit 25 (1) outputs are chosen by the signal 
selection circuitry 26 (1), and are inputted into a serdes 27. Moreover, M signals which are 
equivalent to the effective number of subcarriers among the parallel signals of N network which 
the fourier conversion circuit 25 (2) outputs are chosen by the signal selection circuitry 26 (2), 
and are inputted into a serdes 27. 

[0048] Therefore, the OFDM receiving circuit of drawing 4 can receive the OFDM signal which 
carried out package transmission using two frequency channels which the OFDM sending circuit 
of drawing 3 adjoins, and can restore to received data. 

[0049] (Gestalt of the 3rd operation) The gestalt of another operation of the OFDM transceiver 
circuit of this invention, is explained with reference to drawing 5 . This gestalt corresponds to 
claim 5. With this gestalt, the multiple channel package phase rotation detection means of claim 
5 corresponds to the signal extract circuit 31 and the phase rotation presumption circuit 32, and 
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the phase correction means of claim 5 corresponds to phase compensator 33. 
[0050] Drawing 5 is the block diagram showing the configuration of the OFDM receiving circuit of 
this gestalt. This gestalt is the modification of the gestalt of the 2nd operation. In drawing 5 , 
drawing 4 and a corresponding element attach the same sign, and are shown. The following 
explanation is omitted about the same part as drawing 4 . The OFDM receiving circuit shown in 
drawing 5 is constituted supposing receiving the OFDM signal which the OFDM sending circuit of 
drawing 1 or the OFDM sending circuit of drawing 3 transmits. 

[0051] drawing 5 — referring to — if — this — OFDM — a receiving circuit — an antenna — 
21 — a multiple channel — a package — a receiving circuit — 22 — a serial-parallel converter 
— 23 — a branch circuit — 24 — fourier — a conversion circuit — 25 — ( — one — ) — 25 — 
( — two — ) — a signal — a selection circuitry — 26 — ( — one — ) — 26 — ( — two — ) — a 
multiple channel — a package — a phase — tracking — a circuit — 30 — a serdes — 27 — 
and — a high speed — a demodulator circuit — 28 — having — **** . Moreover, the multiple 
channel package phase tracking circuit 30 is equipped with the signal extract circuit 31, the 
phase rotation presumption circuit 32, and phase compensator 33. 

[0052] The signal extract circuit 31 extracts only a specific signal required for detection of 
phase rotation out of M signals S15 of the 1st frequency channel (1), and M signals S15 of the 
2nd frequency channel (2). That is, the specific signal component beforehand defined as a pilot 
subcarrier is extracted. The phase rotation presumption circuit 32 presumes a signal 15 (1) and 
the phase rotation in 15 (2) using the specific signal which the signal extract circuit 31 extracted. 
This phase rotation originates in a phase noise and a residual carrier frequency error, and is 
generated. 

[0053] Using the phase rotation which the phase rotation presumption circuit 32 presumed, 
phase compensator 33 performs equal phase correction to a signal S15 (1) and all of S15 (2) so 
that the error may be amended. By the way, since different phase rotation for every frequency 
channel used in a general OFDM communication link occurs, it is necessary to perform 
independently presumption and amendment of phase rotation for every frequency channel. 
[0054] However, since the case where carry out package use of the two frequency channels 
which adjoin in this example, and an OFDM signal is transmitted is assumed, about two frequency 
channels used for coincidence, frequency conversion and synchronous processing will be 
performed in common, and the same phase rotation occurs by two frequency channels. Then, the 
phase rotation presumption circuit 32_of, drawing 5 presumes phase rotation common to them 
using the signal of two frequency channels used for coincidence. That is, since more signals can 
be used compared with the case where it presumes only using the signal of one frequency 
channel, a noise component can be oppressed and the presumed precision in the phase rotation 
presumption circuit 32 improves. 

[0055] (Gestalt of the 4th operation) The gestalt of another operation of the OFDM transceiver 
circuit of this invention is explained with reference to drawing 6 and drawing 7 R> 7. This gestalt 
corresponds to claim 6 and claim 7. Drawing 6 is the block diagram showing the configuration of 
the OFDM sending circuit of this gestalt. Drawing 7 is the block diagram showing the 
configuration of the OFDM receiving circuit of this gestalt. This gestalt is the modification of the 
gestalt of the 2nd operation. In drawing 6 and drawing 7 , the gestalt of the 2nd operation and a 
corresponding element attach the same sign, and are shown. The following explanation is omitted 
about the same part as the gestalt of the 2nd operation. 

[0056] With this gestalt, the error correcting code-ized means of claim 6 and a multiple channel 
package interleave means correspond to the error correcting code-ized circuit 35 and the 
multiple channel package interleave circuit 36, respectively. Moreover, the multiple channel 
package day interleave means and error correction decode means of claim 7 correspond to the 
multiple channel package day interleave circuit 37 and the error correction decoder circuit 38, 
respectively. 

[0057] If drawing 6 is referred to, this OFDM sending circuit is equipped with the error correcting 
code-ized circuit 35, the multiple channel package interleave circuit 36, the high-speed 
modulation circuit 11, a serial-parallel converter 12, the signal insertion circuit 13 (1), 13 (2), the 
inverse Fourier transform circuit 14 (1), 14 (2), the frequency multiplex circuit 15, the serdes 16, 
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the multiple channel package sending circuit 17, and the antenna 18. 

[0058] That is, the error correcting code-ized circuit 35 and the multiple channel package 
interleave circuit 36 are added to the OFDM sending circuit of drawing 6 . Moreover, if drawing 7 
is referred to, this OFDM receiving circuit is equipped with an antenna 21, the multiple channel 
package receiving circuit 22, a serial-parallel converter 23, a branch circuit 24, the fourier 
conversion circuit 25 (1), 25 (2), the signal selection circuitry 26 (1), 26 (2), the serdes 27, the 
high-speed demodulator circuit 28, the multiple channel package day interleave circuit 37, and 
the error correction decoder circuit 38. 

[0059] That is, the multiple channel package day interleave circuit 37 and the error correction 
decoder circuit 38 are added to the OFDM receiving circuit of drawing 7 . The error in a 
communication link can be corrected by performing error correcting code-ized processing by the 
transmitting side and performing error correction decode processing by the receiving side. By 
the way, when signal power falls over two or more subcarriers by frequency selective phasing, a 
recovery signal train serves as an burst error. 

[0060] For example, convolutional code-ization is performed by IEEE802.11a specification by the 
transmitting side. Moreover, in a receiving side, it is common that the error correction by Viterbi 
decoding is performed. When adopting Viterbi decoding, such high error correction effectiveness 
is acquired that the random nature of an error is high. 

[0061] By replacing the order of a data list so that the order of a data list may be replaced by 
the transmitting side (interleave) and it may return in a receiving side (day interleave), an burst 
error can be distributed and the random nature of an error can be raised. In the interleave 
processing which the multiple channel package interleave circuit 36 performs, exchange of the 
order of a data list as shown in drawing 14 is performed. In the example of drawing 14 , the case 
where the interleave size of data is (PxQ) is assumed. 

[0062] the data X (1), X (2), and X (3) inputted into an interleave circuit as shown in drawing 14 , 
and ... P X (PxQ) (the number in the parenthesis of data expresses the order of a list) is stored 
so that it may stand in a line in the direction of a train one by one by entry sequence, and . if one 
train fills, it will be stored in the location of the following train. Thus, the data of interleave size 
(PxQ) are arranged on an interleave circuit in a matrix format. 

[0063] This interleave circuit replaces the line of an input, the direction of a train, and the line of 
an output and the direction of a train, in order to replace the order of a data list Namely, the 
data X located in a line with a line writin g direction in case the stored data are read (1) After it 
reads X (P+1), X (2P+1), X (3P+1), and ... one by one and read-out of one line finishes, the data X 
of the following line (2), X (P+2), X (2P+2) and X (3P+2), and ... are read one by one. 
[0064] In this example, in order to rearrange data over two frequency channels used for 
coincidence, the interleave size in the multiple channel package interleave circuit 36 of drawing 6 
is set to the number of bits of the data contained in two OFDM symbols. That is, since an OFDM 
signal is transmitted to coincidence in this example using two frequency channels, compared with 
the case where only a single frequency channel is used, interleave size has been increased 
twice. 

[0065] Therefore, since the error-correcting-code-ized data can be distributed over two 
frequency channels, when an burst error occurs, an error will distribute in the larger range, the 
random nature of an error increases, and the error correction effectiveness is improved. The 
multiple channel package day interleave circuit 37 of drawing 7 performs a data list substitute in 
order to return the order of a data list rearranged by said multiple channel, package interleave 
circuit 36 to the original arrangement condition. 

[0066] That is, the multiple channel package day interleave circuit 37 performs actuation 
contrary to the multiple channel package interleave circuit 36. For this reason, it has set to the 
number of bits of the data contained in two OFDM symbols also about the interleave size of the 
multiple channel package day interleave circuit 37. The OFDM receiving circuit of drawing 7 is 
constituted supposing receiving the OFDM signal transmitted from the OFDM sending circuit of 
drawing 6 . That is, the error correction decode of the data error-correcting-code-ized by the 
error correcting code-ized circuit 35 of an OFDM sending circuit is carried out by the error 
correction decoder circuit 38 of an OFDM receiving circuit. 
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[0067] Moreover, the order of a data list rearranged by the multiple channel package interleave 
circuit 36 of an OFDM sending circuit is restored to the original list by the multiple channel 
package day interleave circuit 37 of an OFDM receiving circuit. 

(Gestalt of the 5th operation) The gestalt of another operation of the OFDM transceiver circuit 
of this invention is explained with reference to drawing 8 and drawing 9 . This gestalt 
corresponds to claim 8. 

[0068] Drawing 8 is the block diagram showing the configuration of the OFDM sending circuit of 
this gestalt. Drawing 9 is the block diagram showing the configuration of the OFDM receiving 
circuit of this gestalt. With this gestalt, the signal separation means, RF signal composition 
means, and transmitting antenna means of claim 8 correspond to a serial-parallel converter 41, 
the synthetic circuit 48, and an antenna 49, respectively. Moreover, the 1st OFDM signal 
generation means of claim 8 is materialized as a serial-parallel converter 43 (1), the signal 
insertion circuit 44 (1), the inverse Fourier transform circuit 45 (1), a serdes 46 (1), and a 
sending circuit 47 (1). Moreover, the 2nd OFDM signal generation means is materialized as a 
serial-parallel converter 43 (2), the signal insertion circuit 44 (2), the inverse Fourier transform 
circuit 45 (2), a serdes 46 (2), and a sending circuit 47 (2). 

[0069] Reference of drawing 8 has formed a serial-parallel converter 41, a modulation circuit 42, 
a serial-parallel converter 43, the signal insertion circuit 44, the inverse Fourier transform circuit 
45, the serdes 46, the sending circuit 47, the synthetic circuit 48, and the antenna 49 in this 
OFDM sending circuit. Moreover, about a modulation circuit 42, a serial-parallel converter 43, the 
signal insertion circuit 44, the inverse Fourier transform circuit 45, the serdes 46, and the 
sending circuit 47, it has prepared two at a time, respectively. 

[0070] The signal S42 of a bit rate usual to the input of a modulation circuit 42 is inputted. A 
modulation circuit 42 becomes irregular at the rate corresponding to the bit rate of the signal 
inputted. The signal modulated in the modulation circuit 42 is inputted into a serial-parallel 
converter 43. A serial-parallel converter 43 performs serial-parallel conversion of data, and 
outputs M parallel signals. The signal insertion circuit 44 adds K zero signals. The signal of N 
network is outputted from the signal insertion circuit 44 by the addition of a zero signal. The 
inverse Fourier transform circuit 45 performs the inverse Fourier transform of N point, and 
outputs the signal S45 of N network equivalent to the subcarrier of N individual contained in one 
frequency channel. 

[0071] A serdes 46 performs juxtap osit ion-serial conversion and changes the parallel signal S45 
of N network into the serial signal S46.~ A sending circuit 47 performs transmitting processing of 
frequency conversion of a signal etc., and generates the RF signal which can be transmitted. 
That is, a modulation circuit 42, a serial-parallel converter 43, the signal insertion circuit 44, the 
inverse Fourier transform circuit 45, the serdes 46, and the sending circuit 47 have the same 
composition as the signal-processing section in a general OFDM sending circuit. 
[0072] However, the OFDM sending circuit of drawing 8 is equipped with 2 sets of signal- 
processing sections for generating an OFDM signal. Moreover, with this gestalt, an OFDM signal 
is transmitted to coincidence using two independent frequency channels. Therefore, the 
frequency of the high frequency OFDM signal which a sending circuit 47 (1) generates is 
assigned to the 1st frequency channel, and the frequency of the high frequency OFDM signal 
which a sending circuit 47 (2) generates is assigned to the 2nd frequency channel. 
[0073] The high-speed signal S41 equivalent to the bandwidth of two frequency channels is 
inputted into a serial-parallel converter 41. A serial-parallel converter 41 performs serial-parallel 
conversion, and distributes one serial signal S41 to two serial signals S42 (1) and S42 (2). By 
serial-parallel conversion of a serial-parallel converter 41, the serial signal S42 (1) and the bit 
rate of S42 (2) become half [ of a signal S41 ]. Therefore, the data of each serial signal S42 can 
be transmitted as an OFDM signal which occupies the bandwidth of one frequency channel, 
respectively. 

[0074] The synthetic circuit 48 compounds two sending circuits 47 (1) and the RF OFDM signal 
outputted from 47 (2) by addition, and supplies it to an antenna 49. Therefore, the frequency 
spectrum of a signal sent out from the OFDM sending circuit of drawing 8 becomes like drawing 
13 . Of course, if two frequency channels used for coincidence are the frequencies which adjoin 
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mutually, it will become the same frequency spectrum ( as drawing 12 . 

[0075] The OFDM receiving circuit shown in drawing 9 is constituted supposing the case where 
the OFDM signal transmitted from the OFDM sending circuit of drawing 8 is received. If drawing 
9 is referred to, this OFDM receiving circuit is equipped with an antenna 51, a receiving circuit 
53, a serial-parallel converter 54, the fourier conversion circuit 55, the signal selection circuitry 
56, the serdes 57, the demodulator circuit 58, and the serdes 59. 

[0076] Moreover, a receiving circuit 53, a serial-parallel converter 54, the fourier conversion 
circuit 55, the signal selection circuitry 56, a serdes 57, and 2 sets of demodulator circuits 58 
are formed, respectively. A receiving circuit 53 (1) and 53 (2) perform signal processing, such as 
frequency conversion, about the OFDM signal inputted. The component of the 1st frequency 
channel appears in the output of a receiving circuit 53 (1), and the component of the 2nd 
frequency channel appears in the output of a receiving circuit 53 (2). Serial-parallel conversion is 
carried out in a serial-parallel converter 54, and the serial signal which a receiving circuit 53 
outputs turns into the parallel signal S53 of N network. 

[0077] The fourier conversion circuit 55 performs the Fourier transform in order to separate 
spectrally the subcarrier of N individual contained in one frequency channel multiplexed by the 
signal S53. The signal component of each subcarrier appears in the output signal S54 of the 
fourier conversion circuit 55. The signal selection circuitry 56 chooses only the component of an 
effective subcarrier out of the signal S54 of N network which the fourier conversion circuit 55 
outputs, and outputs it as M parallel signals S55. 

[0078] A serdes 57 performs juxtaposition-serial conversion and changes M parallel signals S55 
inputted into the serial signal S56. It restores to the serial signal S56 by the demodulator circuit 
58. That is, the configuration of a receiving circuit 53, a serial-parallel converter 54, the fourier 
conversion circuit 55, the signal selection circuitry 56, a serdes 57, and a demodulator circuit 58 
has the same composition as the signal-processing section used for the receive section of a 
general OFDM communication link. 

[0079] However, in this example, in order to process the signal of two frequency channels to 
coincidence, 2 sets of signal-ppocessing sections are prepared in juxtaposition. About the 
frequency of two receiving circuits 53 (1) and the signal in which 53 (2) carries out reception, the 
OFDM sending circuit of drawing 8 is beforehand doubled with the frequency of two frequency 
channels used for transmission. 

[0080] The inside of the OFDM sign al o f_two frequency channels received by coincidence with 
the antenna 51, The component of the" 1st channel A receiving circuit 53 (1), a serial-parallel 
converter 54 (1), It is processed by the fourier conversion circuit 55 (1), the signal selection 
circuitry 56 (1), a serdes 57 (1), and the demodulator circuit 58 (1). The component of the 2nd 
channel It is processed by a receiving circuit 53 (2), a serial-parallel converter 54 (2), the fourier 
conversion circuit 55 (2), the signal selection circuitry 56 (2), a serdes 57 (2), and the 
demodulator circuit 58 (2). 

[0081] A serdes 59 compounds the signal S57 of the 1st channel (1) to which it restored in the 
demodulator circuit 58 (1), and the signal S57 of the 2nd channel (2) to which it restored in the 
demodulator circuit 58 (2) by juxtaposition-serial conversion, and outputs one serial signal S58. 
Therefore, in the serial signal S58, the data transmitted by two frequency channels appear. The 
bit rate of the serial signal S58 becomes a signal S57 (1) and twice the bit rate of S57 (2). 
[0082] (Gestalt of the 6th operation) The gestalt of another operation of the OFDM transceiver 
circuit of this invention is explained with reference to drawing 10 and drawing 1 1 . This gestalt 
corresponds to claim 9 and claim 10. Drawing 10 is the block diagram showing the configuration 
of the OFDM sending circuit of this gestalt. Drawing 1 1 is the block diagram showing the 
configuration of the OFDM receiving circuit of this gestalt. This gestalt is the modification of the 
gestalt of the 5th operation. In drawing 10 and drawing 1 1 , the gestalt of the 5th operation and a 
corresponding element attach the same sign, and are shown. The following explanation is omitted 
about the same part as the gestalt of the 5th operation. 

[0083] With this gestalt, the error correcting code-ized means of claim 9 and a multiple channel 
package interleave means correspond to the error correcting code-ized circuit 35 and the 
multiple channel package interleave circuit 36, respectively. Moreover, the receiving-antenna 
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means, multiple channel package day interleave means, and error correction decode means of 
claim 10 correspond to an antenna 51 t the multiple channel package day interleave circuit 37, 
and the error correction decoder circuit 38, respectively. 

[0084] The 1st OFDM signal receiving means of claim 10 Moreover, the serial-parallel converter 
54 (1), It corresponds to the fourier conversion circuit 55 (1), the signal selection circuitry 56 (1), 
a serdes 57 (1), and a demodulator circuit 58 (1). The 2nd OFDM signal receiving means of claim 
10 Corresponding to a serial-parallel converter 54 (2), the fourier conversion circuit 55 (2), the 
signal selection circuitry 56 (2), a serdes 57 (2), and a demodulator circuit 58 (2), the signal 
composition means of claim 10 corresponds to a serdes 59. 

[0085] If drawing 10 is referred to, this OFDM sending circuit is equipped with the error 
correcting code-ized circuit 35, the multiple channel package interleave circuit 36, a serial- 
parallel converter 41, a modulation circuit 42, a serial-parallel converter 43, the signal insertion 
circuit 44, the inverse Fourier transform circuit 45, the serdes 46, the sending circuit 47, the 
synthetic circuit 48, and the antenna 49. That is, the error correcting code-ized circuit 35 and 
the multiple channel package interleave circuit 36 are added. 

[0086] About actuation of the error correcting code-ized circuit 35 and the multiple channel 
package interleave circuit 36, it is the same as that of the error correcting code-ized circuit 35 
of drawing 6 which already explained, and the multiple channel package interleave circuit 36. 
Moreover, if drawing 1 1 R> 1 is referred to, this OFDM receiving circuit is equipped with an 
antenna 51, a receiving circuit 53, a serial-parallel converter 54, the fourier conversion circuit 55, 
the signal selection circuitry 56, a serdes 57, the demodulator circuit 58, the serdes 59, the 
multiple channel package day interleave circuit 37, and the error correction decoder circuit 38. 
[0087] That is, the multiple channel package day interleave circuit 37 and the error correction 
decoder circuit 38 are added. About actuation of the multiple channel package day interleave 
circuit 37 and the error correction decoder circuit 38, it is the same as that of the multiple 
channel package day interleave circuit 37 of drawing 7 R> 7 and the error correction decoder 
circuit 38 which already explained. 

[0088] That is, in this example,-in order to rearrange data over two frequency channels used for 
coincidence, the interleave size in the multiple channel package interleave circuit 36 and the 
multiple channel package day interleave circuit 37 is increased twice compared with the case 
where only a single frequency channel is used. 

[0089] Therefore, the error-correctingjcode-ized data can be distributed over two frequency 
channels, when an burst error occurs, an error will distribute in the larger range, the random 
nature of an error increases, and the error correction effectiveness is improved, in addition, the 
above — if three or more frequency channels are doubled with the number of frequency 
channels available when available to coincidence and the configuration of a circuit is changed 
also about the gestalt of which operation, an OFDM signal can be transmitted to coincidence 
using three or more frequency channels, and information-transmission capacity can be increased 
further. 
[0090] 

[Effect of the Invention] As explained above, since one signal can be transmitted, compared with 
the case where it transmits using a single frequency channel, informational transmission capacity 
can be increased with the OFDM signal which is transmitted and received by coincidence using 
two or more frequency channels according to this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st configuration of the OFDM sending circuit of 
the gestalt of operation. 

[Drawing 2] It is the block diagram showing the 1st configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 3] It is the block diagram showing the 2nd configuration of the OFDM sending circuit of 
the gestalt of operation. 

[Drawing 4] It is the block diagram showing the-2nd configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 5] It is the block diagram showing the 3rd configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 6] It is the block diagram showing the 4th configuration of the OFDM sending circuit of 
the gestalt of operation. 

[Drawing 7] It is the block diagram showing the 4th configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 8] It is the block diagram showing the 5th configuration of the OFDM sending circuit of 
the gestalt of operation. 

[Drawing 9] It is the block diagram showing the 5th configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 10] It is the block diagram-showing the 6th configuration of the OFDM sending circuit 
of the gestalt of operation. 

[Drawing 1 1] It is the block diagram showing the 6th configuration of the OFDM receiving circuit 
of the gestalt of operation. 

[Drawing 12] It is the graph which shows the example (1) of the frequency spectrum of the 
OFDM signal of the gestalt of operation. 

[Drawing 13] It is the graph which shows the example (2) of the frequency spectrum of the 
OFDM signal of the gestalt of operation. 

[Drawing 14] It is the mimetic diagram showing actuation of an interleave circuit. 
[Drawing 1 5] It is the block diagram showing the example of a configuration of the transmitter- 
receiver which constitutes OFDM communication system. 
[Description of Notations] 
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[0 0 3 4] 2o<DJSi«aB[^ + *-il/*"|5lie(cfl6fflTSC 

<D2fg<Dt;*> h u-.KDx-^^A^oriUft-r^ci 

40 #T?*£ 0 S 1 OOF DMi^ff [BjB^ff L/cff^ti. 
HI 2 <OOF D M«S HB^r^l » X Stm? hCtffi T# 

[ 0 0 3 5 ] B2«r#JH-r&£. C©OF DMSfi@B 
«T>rt2 1, Ka^f*il/— fS9flSIB2 2, ittat 
9>JSttBB2 3. Jt»^ + *iU- ; ft7-yxK»BB2 
5 B, B^aiRBB2 6 (I), 2 6 (2). 3feii:?iJ^ftBB 

2 7acf*aaH|gB2 8*«iLrt*S. 7>ft2 1 
"CSff S hfclMttBHR*- -f * ^-fS:5fi[«IB 2 2 tc A 

*sti*. aa^f *ji>—b*«hb2 2«. b:i*«:w 
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fclS«OOFDMS§Sl l#f#6tl*. 
[0 03 6] fi3fc5USft[HlB2 3 tt. ia?'jm^-e^>50 
FDMfl^S 1 1 *iB3W-a»ME*U (2 • N) ^Sc 

i^ft@ffi2 5Bli. 2o<7)II]&ffr^i>*JUr£i§2;h 
fcOFDM«#**tfafeJ««-^S 1 2 *»S88fflUfc:<D# 
Y> (2 • N) (07-yigQft*ff 5. 

mmofms i 4(i)ata^^n. fe^i^aft 

[0 03 7] ft#iStR@882 6 N^R<Dg^S 
14 C»© , t , * 1 6 : W»a*^*"r VTOf&fWfr&mtii 

fi^iMtR@S§2 6 C2)«N^«cOft^S 1 4 (2)©4*6 

s 1 5(2)atai^. mm&m&®9&2 7 it, 2 

o<D««a^^*JU©«^S 1 5 (1). S 1 5 (2)*A* 

u - m&m& u r 1 *Ro*a©«* s 1 ' b *4 

[0 03 8] ft-^-S 1 6tt. X9mM9K2 8fcA#3 

s^M^t^i/^^cgfflitigi ©of 

( m 2 (DmM<omm ) *#£HB£> O F D Mi£3rfi@&&<D & 30 

»9rr*. c©jB««»*5i2acrt»3R^4«c»jE-r 

[0 0 3 9 ] H3«CC[>JB.1lOOFDM3l«lsiB©«flc; 
gleIIB©1JlJi£^-r?'D-y^iat?*5. COJBSSfct. 

[0 04 0] COilt'tl «*S2 ©WiISB*'K. 
«*f#f!t^«. IB 1 <D&7 - »; x^&3MS. SS2<Di2:7" 

. - y xgas^s. m^&m^&Btzmtir + *ju-jsas 

-C-ti-eniBilSliaislH 1 1. S&5>J£«llslB 
12. iM7-y x^ft@5Sl 4 (1). S7-'jxM 
' IS 1 4 (2), /S&&^£(elgg 1 5 ^O'Htf + * ^— 

[o 04 1 ] a5R^4oa»?i-^iu— issft^ 
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ti-tntta^i-*^— JS««ls!H2 2. 5t&IeI5S2 4. 

7- yx^gai]B2 5 a). 'jxjftiB2 5 (2), 
atay^feisiK 2 7 awfHifiBisiK 2 8 tester*. 

0 3«:#flrr*£. C©OFDM3S«HH{«afi*aBll 
B 1 1 . a^JXftHB 1 2 , tmW ABB 1 3 CD. 

1 3 (2), i#7 - y X^felElK I 4 (1). 1 4 (2). J§& 
S&SSB15. M9Sft@H16. SSft^^- 
fSSitfslElB I 7M7>ft 1 8 4«x.TU&. 

[0 04 2 ] H 3 <D 2 o<D - y x£8MiB 1 4. 
CD. 1 4 C2)&tfJBiftSfc£SsIB 15lt HI G>««* 
+ *iir-B3!7-yxSHftHHl 4 B i^^cDtS&g^^ 
fcf. i27 - »J x*»HB 1 4 CO. 1 4 C2)tt, *ti* 

nas^«i±rN?i<^> h<W27-y x^ft^str 

o* 0 . «7 - y x§£}£[5]&§ 1 4 (1), 1 4 C2)fct, 

*ti*n i ooH««f + *jnc**ti*-y-^* t'J7 

[0 04 3] M»«£MHs]Bl 5tt. 2 0(D3S7-yx 
£»BB'l 4(1). 1 4C2)0«»IS»**»<fc"r4. A 
ttWCCtt. *7-y x^glSGHKiD 2oOJH?ftft?"i' 
^;K3Dfs^S5 (l). S'5(2)t^«fcT4 i S£oT, R 

yr«cotvrat:7- yxSHftsti^lSifcWffiawiailfcH 
Bl 6Jcffl;frStt5. 

[0 044] JKfttt&SBB 1 5 ^tSS^S 6 

ftl8^^f$tl^ B ffior. S 3 CD O F D MiUft 
@B«, H l©OF DM3HiIslB<tHatc|8!rSrS2o 
©)H« ^ t * j^-ffi b r A Wt 5 i l 2<E><£5teJS 

[0 04 5 ]-^, H4«:#JSrS<!:C©OFDMSfB 
HBt*«*^ + S*«BB2 2 . ti^KIKlB 
23.»*HB24 > 7 — y xSMkSB 2~5 CD. 25 
C2). <t-^5»RlElB2 6 CD. 2 6 C2). 3feiS5»J^8WsIB 

2 7aof*aaB@B2 8«rlt*.T:c»4. H4<WMS@ 
B2 4^2007-- 'Jx^iH2 5 CD. 2 5 C2) 

H2«c*5»Stt«^i'*^-^7-yxSHftigK2 
5 B£f5l^CD^fife^m/cTo .»KlsIB2 4 

tt, jt^9kj^KSB2 3#ttttrrs (2 • n> mm<o& 

[004 6 ]ffiot. |5]B$CC(^ffl-r^2 0(Dil^^-r 

N^coafe^Ht-^s 1 3CD<tor^n, »2©aaa» . 
^^♦incmraMfiiE^Nifitt^atyjfls^s i 3 

C2)£ Lt5ii^ 7- 'J x3gjft|51K2 5 (D«. 

JB10JBiR«^**^©atF>J«*S 1 3CD^3t+L-CN 

^-rvho^-yxscttitT'S. I5j«:c. 

@B2 5(2)tt. »2 0««»?t*^©4MB*S 1 
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[0 04 7] 7- < ;x^[5lgg2 5(l)^ffiM^NS 

MS#c<DfI#a s (I-^aBRBB 2 6 CiycaHRSft. ^iW 
WKWHB2 7<cA***i*. S/c, 7-tfxgEfcBB 
2 5 C2)**ffl*T*N3fi|*a>a»Jfll^09 5. ffi&fcif 

6 g)t«r?*v afetS?»j^gasiH2 7ka*£**i£ 0 
[oo48]se^t, m4(DOF DM&m®mz, m3 

(DOFD M£ASB*smrr& 2 OOJBSHS* * * 

[0049] (m3(omsk<Dmm) $^©ofdms 

»^*WBK3 1 S^ffitBIil^JS^iiiKa 2 fcjtfjtu 
»*«5 <0(a#g*lliE*«ttiaB»jE@B3 3 fcatjsr 

[0 05 0] B5ttC©^«<DOFDM3©BB®#J« 

!8©SBeWt*5. H5fCfcC*rBI4<t*fje-rSfHRtt 
H— W^«Wr/Tir$)^ 9 S4 cd^^cco 
lr>Ttt, «T©^^MT5„ H5<cSTOFDM5 
SBBJ, m\ OOFDMi^tlElSg^«S3cDOFDM 
j£fi@853WjSS-r £ O F D Mft-^^ft-r SCi 

[0 0 5 1 ] S5£#MT£<h, C<DO F D MSI BB 
ttT>^2 1. tt»ft*;l/-g5fiBR2 2, jgjfe 
7ISE&BB2 3. »«HK2 4. 7 - tf J-SHHBB2- 5 
(1). 2 5(2), ®-^»JRBB2 6(1), 2 6(2), 
+ * -rt^— tS&ffl h 5 ? * > *BB 3 0 . 3&tt?»JK8iBB 
2 7KCfi*«fMHBB2 8«r«3LrC»S. iga^ 
* JSflrfB K5 ? *> ^EB 3 0 teft^fttmiHlB 3 

1 . mummm®& 3 2 rc* (a«»jEBB 3 3 * 

[0 05 2 ] ff-^}fSfcH[nJB3 ltt % XlOliMft* 
'KDMSfitaXS-^S 1 5 (a)^a'^2 <DSz£a^ +> *)l> 

y h if?'* •+ »; T <t bT^/c^<Dff#^^»m-r 
atB®l£jeSIslK3 2«i. {5-^fflUiBB3 1 jWUffl 
b/c«SCD(f#S:fflCv.rff ^ 1 5 (1), 1 5 (2)lC:bt?& 
{itBBKSrf^-r*. COfiHHBItefcfc* titfHSS^KC^ 
§3* + y Tg|iKtt»a«c*aH OTft&T h. 

[0 05 3] &mffiJE\E\Z§3 3W. {4tBSE*SBB3 

ct^cc. fi-^s i 5 a), s i 5 mo^n^MLxmL 
i : ■» r ( r z m&& -t- + * sees & (atas^s^ 
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[0 0 5 4] L*»U C©Wr«IB»-r4 2oO!)JHift» 
* + — gfiJ/B LXOF D Mfl^-^e^ £ i§^r 4 

asuri^or. HB^fl^TS2o©jsj6&* + * 

Wffiti.. *Ct. ^5<D&t§lHlKfi^lnIgg3 2tt % 

hb*(c»bts 2 oom? * * jKo«^«Bc>r . 

CD/USa^ + *;UD«#a:W*»C >r m&t £ig^ <h tfc 

^*»EET5C£#r*. (4tBlE«5JiS[plB3 2ic*j 

[0 05 5] (M4(D^M<DB**) *SW<OOF DMii 

7*#JH0TMBT*. C<7>«.6|tift*^6^(>'if3}c^ 
7*C*fl£T£„ H6ttC<D«JB(DOFDMiS«BB©« 
Jflft&^-T^Py^Br**. i7(iC(D^l(DOF.DM 
20 SfsBKcDflteE^-r^n^^H-C**. c<WBJBtt % 

r v »2<o^©»»t»jers«ttra— ©i?h»*« 

[0 05 6 ] C(»S-Clt ««316CD»OirE19W^fc 

-etiK0IIiE??#fkH85 3 5MSt^t > 
*-l/-^BB 3 6 $/c, fS*^7(Dlfi» 

^ + * Jlo-ter JZs$-<j- ^BKROW 0 ITiE 

3 7A0WQITjEfk4BB3 8 «C»J6r*. 
[0 0 5 7 ] H6£#JfgT££, COO F D M^ftBSS 
f»9ITIEflrafbBB3 5. l»ft^-g^>^- 
U - ^UB 3 6 , Kil^tftlpIB 1 1 . m£&&£gmv& 1 
2 , {f^SABB i 3 a), i 3 (2), my - y j-m%M 

B 1 4 (1), 1 4 (2), ^iga^mislB 1 5 . 

BB16. W»^**^ga6«BBl 7SCJ f 7>7 1 t 

1 8«r«x.r^5. 

[0 05 8 J Tttto*. 06(DOFDM^Ifi0Bic(i|S 
40 0 ITiEIT-^ffcBB 3 5 StflSlfe* * * f£ ^ > jr - y 
-*^BB3 6*sii»03tirc^. */c. H7Sr#JfB-rS 
<fc. C©OFDM«fliBli7>«-2 1, g^ft^ 
^«*«BB2 2, jt^geftBB2 3, ^«BB2 
4 , 7 - y xg[{SBB 2 5 (l). 2 5 (2). It^jS^BB 

2 6 (1). 2 8(2), a6K5»Jg»BB2 7. i^iifIii{pIB 
2 8 , fSf r ^>^- y -^[eIB3 
S0iriE»#BB3 8 4«x.rc^. 

(0 0 5 9 1 ttttoft. H7CDOF DMS(lBB«c«ia 
tt^ ■ 1* * ju— fSr -<> ^ - y - -7'(p|B 3 7 ^O'ifi 0 ITiE 
50 fI^BB3 8*«ilttl3nrt**. ^ftroir^VJITiEf^-^ 
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f tJfflffifcff t » . Slit'R D »TjEfl»*9I*:t? ^ C <h 
cfc 0 iift^c tot-f &H 0 it! JET ZCtttV&Z. iC5 

[0 060] Wx.il IE EE 8 0 2. 1 I ajflttr 

» « a ~m i « o irjE»»3W» 6n^ n 10 

(0 0 6 11 iMflilrr- *<D3feC«B<DA*iS*. <-f > 

(DWrtt^-^o)^ >*-';-^^X3&s (pxq) cd 

[0 062]il 4tC7KTJ: ; 5CC^>^- y -^IeI3§CC 20 
A#S*iS^-*XCD. X(2). XC3). - -XCPX 
CD (T-ZOftWfaO&^lZ&VM&fkT) it. A* IB 

arc > £ - i J - y ehb±«cieib £ n 

[0 0 6 3 ] C©-Y>*-y--?TaBtt. :r-*<D&e>' 

^ffl-rSfcti, ?f^ccffi^-^Xci).vXfPfi)rX 30 

(2P+1). X(3P+1). • * ■ SrJB^CCR^tH L . lOCDtf 
<DH*W L/^fe-Si^cOtTCOr - ^ X (2), X CP+2). 
X(2P+2), X(3P+2). • • *i&x«cR^ttiT. 

[0 0 6 4] COWttt. [^fCC^T* 2 r><Dffi&& 

5 1 + ^;i/Ccigorf r -^offi^gx^Tf ^fctfHc, 0 6 

<Dg?&^ + * JU— f£ -f > * — y - ^ESS 3 6 (Cfctt £ ^ 
>^r-ij-yif-fX*, 2o©OFDM*»#JHC« 

[0 06 5] ffiot. ^0ITiE^(t$n/cf r -^^2 

fflcc0»T£c<tcc&g. Sfi f )C07>yAi4^S^O, 

> 5? - y - 7BH 3 7tt. «rf £ g& * * * 'US -f > 
3?- y - ^IslH 3 6 tc J: n X&UW*. %tltcT- *<D& 
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[0 06 6] T&fr + tSr<(> 2- 0 

-7iJg3 7tJ|g&^i**JU— fg-O?- y-7TaB3 

>£-y-:7[5|B3 7 -J-^^XCCOC^r 
20<DOF DM^»^JWC^n^f-^(De-; h 
»<CS«>r*S. 07<7)OFDMSft(5IK^ 06<PO 
F DMSffI5|K^6illft$nA:OFDMg^*Sfi-rS 

c<t*fiSi/Ti»as*vci*£. r**>5. ofdms 

«H^JR0ITiE^ffcia»3 5CCJ:or»0fTiEflW 

3 8KJ:oTl£0iTIE«^i*ti£- 

[0 067]^t OFDMiSlfiEliBoaa^r*;!/— 

js-y >*-y- ^[Eisg 3 6 ccct o r&c/Sx. en/cf- 

Y > * - y - :/llB 3 7 CC J: o TjftDafctf «C«7c S ft 

s. 

5 1 o<DHit0)fl5JB«:ot»r. B8KtfEI9£#flBOT 

[0 0 6 8] H8«COJB18<3[)OFDMi3lfilHl8SO«aE 
^D-^lt^^. B9ttCOE8dOFDMS 

r>f-^*Stt, *tt*ftB3fcMK»@l54 1 . ^0 
S§4 8SO'7>ft4 9CC^f£DT5 0 IS*^8C> 
^ 1 (DO F DMOTS^Stt. iSife^J^0K4 3 
(l). fi^#Al!3g4 4 (l), 3!7 - y x^ftlEBS4 5 
(l). 3BE?»JK»IhIK4 6 (i)S:a ? i^i[5]SS4 7 CD<t L 
•C*»fkStl"Cl»4. ^2<DOFDMfl-^^S:^ 
mt, ilitJ>aiftHK4 3(2) i ft^#A[El^4 4G), . 

- y x^ft@584 5 (2), 36iE?»KftlHll»4 6 C2)S 
VfittaB4 7 (2)i L/T A(*ffcStiri*5. 
[0 06 9] H8€r#IHTSi. CCDO F DM^ftllSS 

6ctieafe9tjg!ifti5iffi4 i, ^is@B4 2. K^isefta 

g§4 3, (§-^»AlHlB4 4. at7-'JiSEftiB4 5, 
3feKy»K»HB4 6. ^1(eIS§4 7, ^M4 8RO' 
T>7 : -^4 9#SttT*S. ^PII5I?S4 2. iSM 

y>K»SB4 3 i «-*»AHB4 4. jg"7-yx^|pl 
?§4 5, ffitt9tJS8k@B4 6RO f aHtlHlB4 7CCOl>r 

[0 0 7 0] S99I5ISS4 2©A*«CB. 51S©t' -y h U 
- h(Dff^S4 2a&«A*S<T.S. ki^[°I3S4 A* 

^. ^SHIslB4 2-C^H3nA-fi^U. Safe?iJ^fe0B 

4 3<CA^£*i&. eafe?'J^fft[E]B4 3(t ^-^OiE 
^"J - 3£JiJS^^ tfc » M 2ftS£^a£^i|(l^ * tti * r 5 . ft 
JPABB4 4IJ. KfSCD-fe'rJfl^^iMJar^- -fe'Dft^ 
OiltlOCC J: 0 . N ^St<0ff AlsIB 4 4 ^ 6 tB 
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[0 0 7 1] &m$il^&SBl&4 6«. afcyu-flousa* 
•tft\ NSSttoatJtJfi^S 4 5 ^gJ'Jfl-^S 4 6 CC^ft 

^P§[eIB4 2. jS30U«8UaB4 3. ff-sHfAHB 

44, a? ^ - »; xsi»isiss4 5 , aas^KtfMHiK4 6 & 

CKSfiBB4 7tt— j&fftfcOF DMi£{i@KtC:fctt£fi 10 
[0 07 2] fio. S8cr>OF DMiHgig5§«:{i v OF 

*B»«ci6«6roFDM(i#tiair*. ^<otc^>. 
w*wi©jHaaR^**ju(c«i»)ar6ti. sieiHj3S4 

[0 07 3 ] U»UXlMaB4 1 4Ctt. 2 OOil^^ 20 

j£&?U£&[5IB4 itt, flBW-J6?!BE»*m^ 1 
J8tt<0S?U(I^ S 4 1 * 2 J&tt<E>j65>J(s-Sf S 4 2 (l), 
S 4 2 C2)<CfiQ^&. iEii£?iJg3ft[pIB4 1 ©jEJJJ- 
atyU^ftCCj: 0 . ffiflj®^ S 4 2 (l), S 4 2 (2)<D tr 7 

h i>- bktm^tsA 1 ©^ccas. ^t, 

>KD3?«i|iI£ AWf SOFD Mff-5§- £ OT j£dt: £ C <h 
[0 074] M§S4 8 2 QCDjgUgBaSA 7 30 

a). 4 7(2)^6ffi^$n^>^jii^aFpMm^^tois 
<oo f d M^sffi^ e^tti $ t\z>m^<Dmm&x*<2 

-ahtiu. mi 2tm&<Dma&gi7^2 bjuc&& 0 

[0 0 7 5 ] B9*C7n-rOFDM§fI@ffi«:, 0 8CDO 
FDMSS«isIB^6) 21(13 n-5-0FDMM^«:«grs 
»^«rfflSl/r«te£UT*5. BI9"*#Ba-rS<!: % CCD 
OF DM5{t®Sg«:T>^5 1 , S(iHB5 3. iE& 40 
«»5 4, ?-yx£!fe@B5 5. e-^StRHB 

5 6 . mms9$£S6$& 5 7 . fxnigiB 5 8 Rcratiewa 

[0 07 6] Sff©B5 3 ( fiafc3*IK»[5]B5 

4 1 7 - y x^f&BB 5 5 . ff W&lRm& 5 6 . iEgW 
^Jft0B5 7&t>'fSi8(ElB5 8«-e4l*n'2ffl»ttr* • 
SffilsIBS 3(1). 5 3(2)lt A^£ft£OFDM 

B5 3 (U<DlU;fr(ct£X I aJHttSc? * * Jl/OJfErtfttiH 
ti/SflBBS 3 (2)OU*«:tt»2 oaftft^ t so 
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©JSS»*««h5. 5(s@B5 3#ffl#TSfiWfl-sttt % 
H36?»KfeigB 5 4tetec*rfi^J-;jfc5iJKft£4v NX 

[0 0 7 7] 7-«JifflftiR5 5tt. ff-^S5 3CC^ 

yr*»ift-r4fc»7-yxaft*tf 5. 7-»jx 
ffi»iHiB5 5©to*e#s 5 4<c«. -eti-en^^ 

+ yr©«#j«#j&flRti4. flmmHB5 6fi. 7- 
Vx^§5§5 5 3&SHJ*-rSN«iR<Ofi#S 5 4©*^ 

M«-s*S5 5£0-Ctt«jT4. 
[0 07 8 ] &iI3*]§:ftl5lB5 7 tt % a£5»J-iB5Uatft4 
fft\ Aj&3ftSM«<fcD3BW(i-^S 5 5*B5y®s|S 

5 6CC^&T£. 07JA#S5 BOtBHBB5 8(CJ:r> 

t«b3*i*. r«c*>-&. smieobs 3. m^m^ssm 

B5 4, 7-»JxJftIR5 5. e#3BJR@B5 6, ft 
!OiJSBtBB5 7XWfflI|5|B5 8CD«tj£te, — jftffjtt 
O F D M9SCE)*AS(C^ C > 6 ft £(s^3S&£ |5J«(D 

[0 0 7 9 ] (HO. C<Dff|r«2o<DJHa»^ + *;K0 

«KC«tfT*3. 2-3©»tHB5 3C13. 5 3 (2)^5 

ft aasrr ^> m^<Dmm!tit^ r ssoofdm^ 

[0 08 0 ] T>7 : '^5 ir[i]^(cSM$n/c2o(D^ 
S^^^^jKDOFDMg-^CD^^. mi ? + %&<Dfg. 
»«am@B5 3ci3. U0«atBB5 4CO. 
x^&[n]B5 5 (l). fi^3iiRIolB5 6 CD. XiEPBEft 
@Sg 5 7 CUftCFaOBBB 5 8 (DCC^ o r^S3 h, JR 
2^ + *JKOflt*«, SMIhIBS 3 (2), i£JEJ»jaiftS 
85 4(2), 7-yx£flfcHB5 5C2). ft^il^SB 5 

6 (2), 3feii^J^fe[HlB5 7 OSCfUIHaB 5 8 (2)<C 

[0 08 1 ] Mffi^JS»BB5 9 tt, ttHBB5 8 (l) 
"Ca«S hfc* 1 * + ^OKDfi-^ S 5 7 (1) ebiStBEgIB 
5 8 (2)-raGHSnte»2 ^**;Ufl[>(i#S 5 7 (2)<b£ 
afe^J-jSyrJ^KC^^r^/SO, 1 ^«t(7)[E^J(i-^S 5 
8^m^-T^o fi^or, EJiJfi#S5 8«ctt2o©H« 

fBc ^ + * & cc j- *) ei^ ?n/cf-^ s . e?Uff # 

S5 8©^^l/-h{t'i^S5 7(l), S5 7(2)0) 
K O- K7)2(gCC&$. 

[ 0 0 8 2] (3P6<DSIiSCD?eSg) $^©OF DMii 

19 1 l*#JHLr»iWr*. COJSSwn3Rq(9fttfHI 
*JS I 0CC>PteT^ o 0 I OttC^gflOOF DM^ft 
0B<O««E47S-r^a v ^Hr*4. SI KSCOffJ® 
<OOFDMS(t@B(Dfl»JiJt*TT%-ryp 3P ^Hr*^. C 
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[008 3] £<DfoBX&. ffl>RJ89<OK0PiERr^(t 

«aR9*TiEf«-ftBB3 5SCrt»R* + *Jl^tS-f> 
£-y-:/BB3 6 BsRip.l OcoS 

SROW0fTiEf«*S«. -en-enr>^^5 1. a 
»^ + * iU— Sf = -f > * - »J - ^TslB 3 7 RtfSS 0 ITiE 
a^BB 3 8 CC^lET * . 10 
[0 0 84] Htc. 0OJH1 ©OF DMff-^S 

■¥rbu0>jxm9B5 4 co. ? - y xSEftH»5 
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